SUMMARY Forty nine gliomas were analysed for the following neuropeptides: somatostatin (SS), substance P (SP), neurotensin (NT) and vasoactive intestinal polypeptide (VIP) and the pituitary peptide, adrenocorticotrophin (ACTH). A significant amount of authentic SS was found in a medulloblastoma, and low concentrations of SP and NT immunoreactivity in an ependymoma and cerebellar astrocytoma respectively. The majority of the other gliomas did not contain detectable levels of these five neuropeptides. Low levels of neuropeptides were found in some specimens probably due to contamination with cerebral cortex.
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A number of different neuropeptides are found in non-CNS tumours,1 but, despite the common embryological origin of neurons and glia, there has been no systematic study of neuropeptides in gliomas. A number of previous observations suggest that gliomas may contain neuropeptides. Hara et al2 found positive immunostaining for somatostatin (SS), insulin and glucagon in gliomas, and substance P (SP)3 and vasoactive intestinal polypeptide (VIP)4 immunoreactivity have been found in the C6 glioma. We have therefore analysed 49 glioma biopsy specimens for the following neuropeptides: somatostatin, substance P, neurotensin (NT), vasoactive intestinal polypeptide, and the pituitary peptide, adrenocorticotrophin (ACTH).
Materials and methods
Biopsy specimens of gliomas were collected on ice at the time of removal from the patient. Three samples of normal cortex were also obtained from tissue removed for access at neurosurgery. Any visible cortex and white matter were dissected off and the tumour was then immediately homogenised in ice-cold 01 N HCI (10vol) using a teflon pestle. The homogenate was centrifuged (1200 g; 15 min) and the supernatant stored at -70°C until assay. An adjacent portion of the biopsy specimen was fixed in formalin and paraffin processed to determine the histological diagnosis and assess the degree of contamination of the tumour sample with cerebral cortex using standard histological stains.
At the time of assay the supernatant was thawed and neutralised using 5N-NaOH. The neutralised sample was centrifuged using a Burkard microcentrifuge, and the concentrations of some or all of the various peptides determined by RIA using previously published procedures: SS;5 SP;6 NT;' and ACTH.8 The SS antiserum recognised both SS-14 and the SS-28 synthetic peptide. The SP antiserum was directed against the C-terminus of the peptide and the NT antiserum was directed against a sequence near the N-terminus. The ACTH antiserum cross-reacted with corticotrophin-like intermediate lobe peptide (CLIP); ACTH 839.9 The VIP antiserum was specific for the C-terminal region of VIP.10 All positive samples were further assayed if possible at 1/2, 1/4 and 1/8 dilutions to establish parallelism of the immunoreactive material.
Results and discussion
The concentrations of some or all of the five neuropeptides were determined in 49 gliomas comprising 24 astrocytomas, 11 oligodendrogliomas, five glioblastomas, four cystic astrocytomas of the cere-Neuropeptides in gliomas: identification ofsomatostatin 14 in a medulloblastoma bellum, four ependymomas and one medulloblastoma (table) . The concentration of the peptides in normal cortex are shown for comparison. No detectable ACTH or CLIP-like immunoreactivity was found in any of the 21 tumour extracts assayed. Most tumours were assayed for more than one neuropeptide and in the majority of these analyses (57/102), levels of the four other peptides (SS, SP, NT and VIP) were below detectable limits. Of those 45 analyses which had detectable levels of neuropeptides, the levels found were, with two exceptions (DW and MS), considerably lower than the levels found in normal human biopsy cortex. Cortex was demonstrable histologically in 37 of these 45 positive analyses in contrast to samples which were negative for neuropeptides where cortex was absent in 43 out of 57 cases. Since all these four neuropeptides (SS, SP, NT and VIP) are found in normal human biopsy cortex, these results strongly suggest that the low levels of immunoreactivity found in the glioma biopsy specimens are due to contamination with cortex. In addition most specimens were either completely negative for all the neuropeptides assayed or contained more than one cortical neuropeptide (14/23) supporting In two specimens (MS and DW) the level of SP was greater than that in normal cortex. Contamination with cortex was present in the sample from MS, so despite the failure to detect SS it is not possible to be certain that the tumour itself was the source of the high SP concentration. In the specimen DW, the level of SP was considerably elevated in relation to that of SS and together with the finding that SP was twice the normal level in adjacent infiltrated cortex in one specimen, suggests that in some cases infiltration of the cortex by a glioma may affect the processing of SP.
Three specimens contained amounts of neuropeptide not attributable to contamination with normal tissue. The single medulloblastoma examined contained a significant amount of SS (22-6 pmol/g) and was entirely composed of tumour. HPLC analysis of this material showed that it consisted of two peaks (fig), the major peak corresponding to SS-14 and a smaller unidentified later-eluting peak. A spinal cord ependymoma, entirely composed of tumour, contained SP (0.4 pmol/g) and a cystic astrocytoma of the cerebellum, contained neurotensin (2-3 pmol/g). (OSml) iiiiiiqliiiiil"r1flJJJJJJJf11t The finding of somatostatin in a medulloblastoma supports recent suggestions that these tumours may arise from a stem cell capable of both neuronal and glial differentiation,11 and the absence of neuropeptides in the majority of gliomas possibly reflects their origin from a more differentiated cell capable only of glial differentiation. Further studies of medulloblastomas for neuropeptides would obviously be of interest.
